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'* NOTICES * 

• Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



(— the inside of a formula, and R — COOH, CH20H, or CH2NH2 machine — meaning — n [ ] — 
the osteoporosis medical treatment agent to which the integer of 0, 1, or 2 is meant, and Me 
makes an active principle the isoprenoid compound shown by) which means a methyl group, or 
its salt 

[Claim 2] the isoprenoid compound was chosen from a geranyl geranyl amine, a farnesyl amine, 
the geranyl amine, the geranyl geraniol, the geranyl galley NOIN acid, and the foul NESOIN acid - 
- at least — 1 Claim characterized by being the matter of a kind 1 Osteoporosis medical 
treatment agent of a publication. 



[Translation done.] 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula. [Formula 1] 
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'* NOTICES * 

'Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the osteoporosis 
treatment agent which makes an isoprenoid compound or its salt an active principle. 
[0002] 

[Description of the Prior Art] In recent years, our country is shifting to an aging society and 
osteoporosis has been a social problem in connection with this. Osteoporosis is a disorder for 
which destruction and absorption of the bone by the osteoclast exceed formation of the bone by 
the osteoblast and the whole bone quantity decreases as the result. Medication of the medicine 
which suppresses the bony destruction or bony absorption by the osteoclast is confirmed, and 
the present estrogen, the calcitonin, etc. are used for the treatment of osteoporosis. However, 
estrogen has a possibility of inducing cancer in a reproductive organ, and since the medication 
method is an intramuscular injection, the calcitonin has technical problems, like the burden given 
to a patient in the treatment of the osteoporosis for which the medication over a long period of 
time is needed is large. 

[0003] On the other hand, it sets recently and is a vitamin as a treatment agent of osteoporosis. 
K2 Attention is attracted. Namely, vitamin K2 Bony formation is promoted, it has the operation 
which suppresses bony destruction and absorption, and it is reported that the side chain in 
which the osteoclasis absorption depressant action has an isoprene machine participates in 
osteoclast formation depressant action. However, vitamin K 2 A technical problem is in the point 
that medication is a contraindication at the patient who has the blood coagulation operation, 
therefore has received medication of awrfarin especially. 
[0004] 

[Problem(s) to be Solved by the Invention] The osteoclasis absorption inhibitor used now has a 
technical problem in a side effect or the point of a medication method as mentioned above. 
Therefore, the purpose of this invention is to offer an osteoporosis treatment agent with few 
burdens of the patient at the time of a side effect being medication few than the conventional 
osteoporosis treatment agent. 
[0005] 

[Means for Solving the Problem] this invention person etc. is a vitamin in order to solve the 
aforementioned technical problem. K2 Paying attention to side-chain structure, the various 
isoprenoid compounds in which internal use is possible were examined wholeheartedly. 
Consequently, isoprenoid compounds, such as a geranyl galley NOIN acid, find out having 
powerful osteoclast formation depressant action, and came to complete this invention. 
[0006] That is, the osteoporosis treatment agent by this invention is a general formula. [Formula 
2] 

Me , Me N Me 

R 



Me 
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(— the inside of a formula, and R — COOH, CH20H, or CH2NH2 machine — meaning — n [ ] — 
the integer of 0, 1, or 2 is meant and Me is characterized by making into an active principle the 
isoprenoid compound shown by) which means a methyl group, or its salt 

[0007] As an isoprenoid compound which is the active principle of the osteoporosis treatment 
agent by this invention, a geranyl geranyl amine, a farnesyl amine, a geranyl amine, a geranyl 
geraniol, a geranyl galley NOIN acid, and a foul NESOIN acid can be illustrated. 
[0008] Among the above-mentioned isoprenoid compounds, although the geranyl galley NOIN 
acid does not have the ionone ring in the structure, since it shows a binding affinity to a retinoic 
acid receptor, it is called the non-ring type retinoid. The structure is an isoprene machine. 4 It is 
a unit from the carboxyl group of an end, and is a vitamin. K2 It is similar with the side chain. 
Moreover, geranyl galley NOIN acid derivatives are other retinoids, for example, a vitamin. A 
Since the metabolic fates differ It is shown clearly in the clinical trial that the side effect 
produced by the medication is hardly accepted. ["N.Eng.J.Med.", and Vol.334 and pages 1561- 
1567 (1966), It can set to . — Prevention of second primary tumors by anacyclic retinoid, 
polyprenoic acid, in patients with hepatocellularcarcinoma — Report]. A geranyl galley NOIN acid 
derivative can be called compound with few side effects from these things as compared with the 
conventional osteoporosis therapeutic drug. 
[0009] 

[Embodiments of the Invention] All the isoprenoid compounds used as an osteoporosis treatment 
agent by this invention are well-known compounds, for example, a geranyl galley NOIN acid can 
be easily obtained from a commercial geranyl geraniol according to a conventional method. It can 
set to ["Biochem.Biophys.Res.Commun.", and Vol.209 and pages 66-72 (1995). — Retinoid 
agonistactivities of synthetic geranylgeranoic acid derivatives — Report]. 

[0010] Since proliferation and the hyperergasia of an osteoclast are considered to be the main 
mechanisms of symptoms generating of osteoporosis, the effect as osteoporosis treatment can 
be presumed by adding the isoprenoid compound shown by the aforementioned formula in the 
experiment system which observes formation of an osteoclast, and observing the effect given to 
formation of an osteoclast. In therefore, the cocultivation system of the mouse marrow cell and 
the osteoblast extracted from the mouse fetal-vertex bone Active vitamin D 3, interleukin 1 Or 
osteoclasis promoters, such as a parathyroid hormone, are added. Multinucleate cell of a 
tartaric-acid resistance acid-phosphatase positivity (osteoclast) In case it forms foul NESOIN 
acid which is an isoprenoid compound (it COOH(s) R = — ) n = 1, a geranyl galley NOIN acid (R = 
COOH, n = 2), geranyl geraniol (R = 0H2OH, n = 2) Geranyl amine (R = CH2NH2, n = 0) farnesyl 
amine (R = CH2NH2, n = 1) Or geranyl geranyl amine (R = CH2NH2, n = 2) 0.1 or — ImicroM 
When it added by concentration and formation of an osteoclast was observed, it became clear 
that formation of an osteoclast is notably suppressed regardless of the kind of osteoclasis 
promoter, and the isoprenoid compound which suppressed formation of an osteoclast — vitamin 
K2 etc. — when compared, the effect was accepted by the few dosage, and it became clear that 
there are few side effects 

[001 1] When tablet-izing the isoprenoid compound shown by the formula as stated above, there 
is no exceptional limit and it can be considered as taking orally or a parenteral-administration 
tablet. As a parenteral-administration gestalt, it can be the injection, and can prepare to dissolve 
in the isotonic solution which contains the water addition of sterile water, a physiological saline, 
grape sugar, or others according to a well-known method in this case, and these can contain the 
dissolution assistant permitted pharmacologically. 

[0012] however, a patient's burden accompanying medication — inside — it is — to a ** sake, 
an internal use gestalt is desirable, and is tablet-ized as a tablet, the pilule, a granule, a capsule, 
the syrup, suspension, etc. at it according to a conventional method in this case, and, in the case 
of a tablet, a lactose, starch, a sucrose, a magnesium stearate, etc. can be used as an excipient 
[0013] The content or dose of an active principle in the osteoporosis treatment agent by this 
invention is set up suitably, taking a patient's age, a symptom, the medication root, etc. into 
consideration. 
[0014] 

[Example] etc. Next, the example of a pharmacological test and the example of a tablet explain 
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this invention still in detail and concretely. 

example of a pharmacological test 1 (osteoclast formation depressant action with an isoprenoid 
compound) 6 Maleness of week-old ddY Marrow cell extracted from the tibia of a mouse (2x105) 
breast feeding Osteoblast extracted from the parietal bone of the new born mouse of one age in 
day (2x104) 10nM(s) Active vitamin D3 [1 alpha, 25-(OH) 2D3] (product made from Philips- 
Duphar of the Netherlands country Amsterdam **) Under existence 10% Fetal-calf-serum 
content Alpha-MEM Culture medium (product made from Flow Laboratories of the U.S. Virginia 
state McLean **) 37 degrees C and 5% C02 Under conditions If cocultivation is carried out for 
six days polynuclear osteoclast (tartaric-acid resistance acid-phosphatase positivity) It ******. 
["Endocrinology", Vol.123 and pages 2600-2602 (1988) It can set — Osteoblastic cells are 
involved in osteoclast formation — Report]. 

[0015] In the above-mentioned cocultivation system, the last concentration an isoprenoid 
compound ImicroM It added so that it might become, (the case of a geranyl galley NOIN acid 
0.1- ImicroM) . After that 3 Culture media are exchanged day by day and it is 6. A culture 
medium is thrown away after a day and it is cell surface. PBS 10% after washing Formalin 
content PBS Cell 5 It fixed between parts. Furthermore, mixed solution of ethanol and an 
acetone (1: 1) It re-fixes, the acid-phosphatase reaction mixture which contains a tartaric acid 
after air-drying dyes, and it is a positivity, and is a nucleus. 3 The number of cells was measured 
under the microscope by using as an osteoclast the multinucleate cell included more than an 
individual. Same operation 3 While making a time deed and the average into measured value, it 
asked for the standard error. 

[0016] A result is drawing. 1 It is as being shown and any isoprenoid compound suppressed 
formation of an osteoclast, especially — geranyl galley NOIN acid O.lmicroM from — ImicroM a 

density range — dosage dependence like — 1 alpha and 25-(OH) 2D3 the osteoclast 

formation to depend — suppressing — 50% Effective concentration 0.3microM it was . 
[0017] In addition Vitamin K2 3microM 10 nM ** 1 alpha and 25-(OH) 2D3 Formation of the 
osteoclast to depend 75% () The purport report is suppressed and carried out. [ 50% ] Effective 
concentration : 2microM["Bone", Vol.16 and pages 179- 184 (1995) It can set — The inhibitory 
effectof vitamin K2 onbone resorption may be related to its side chain — Report], When 
comparing with this, the osteoclast formation depressor effect of a geranyl galley NOIN acid is a 
vitamin. K2 Abbreviation They are 7 times. 

[0018] In addition, vitamin K2 When comparing osteoclast formation depressant action with the 
osteoclast formation depressant action of isoprenoid compounds other than a geranyl galley 
NOIN acid, a geranyl geranyl amine is abbreviation. 3.3 Twice, a geranyl geraniol, and a farnesyl 
amine are abbreviation. Double precision and a foul NESOIN acid are abbreviation. 1.5 It is twice 
and the geranyl amine is almost equivalent. 

[0019] example of a pharmacological test a 2 geranyl (acute toxicity) galley NOIN acid — cotton 
seed oil — dissolving — 6 Week-old ddY System male mouse (each example of group 5) Weight 

1 kg hitting — 250, 500, and 750 or — 1000mg Internal use was carried out by the dosage. Then, 

2 Although the appearance of a mouse was observed over the week, also in which group, neither 
the example of death nor an unusual symptom is accepted, but it is a geranyl galley NOIN acid. 
LD50 1000 mg/kg It became clear that it is above. Therefore, the osteoporosis treatment agent 
by this invention which makes a geranyl galley NOIN acid an active principle is excellent also in 
use safety. 

[0020] 

Example of a tablet 1 (capsule) Many following components were blended and the capsule was 
prepared by the conventional method. 

Geranyl galley NOIN acid 300 mg Cotton seed oil 300 mg (per 1 capsule : 0.8ml) [0021] 
Example of a tablet 2 (tablet) Many following components were blended and the tablet was 
prepared by the conventional method. 

A geranyl galley NOIN acid 100 mg Lactose 50 mg Starch 145 mg Talc (per 1 lock : 300mg) 4 mg 
Magnesium st arate 1 mg [0022] 

[Effect of the Invention] Since not only parenteral administration but internal use is possible, the 
osteoporosis treatment agent by this invention which makes an isoprenoid compound or its salt 
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an active principle can mitigate sharply the burden of the patient who was having forced an 
intramuscular injection. Furthermore, an isoprenoid compound is a vitamin which attracts 
attention as a treatment agent of osteoporosis in recent years. K2 It has the excelling osteoclast 
formation depressant action, and the side effect is excellent in the few point as compared with 
the treatment agent of the conventional osteoporosis. 



[Translation done.] 
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